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on device 



device adapted to remove 
he air entering the nostrils, the 
ntsal Insert adapted for insertion 
the insert compHsIng a housing 
therethrough, a filter" element 
hoLslng and extending across the 
ie filter efemerit comprises a f il- 
it Its periphery to the Inieriorsur- 



faca of the housing, 
between the filter 
the housing. The filtei 
propylene fibres and 
bersTiodffled 
ing' capability betwo4 
inserts may be Integra lly fofmed 
ber. ' 




PnntBdby 
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23/06 



street 
(GB) 



3o BR to provide a fluid-tight seal 
membrane and the inner surface of 
diaphragm may be made of poly- 
ihe housing may be fomied of aib- 
polypropylene, ensuring enhanced bond- 
n the two components. A pair of 
with a connective mem- 
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^forn 
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pre vide 



Mf iny 



I medlcatfor may 



Description 

[OOOIJ Thepresen 
vices. In partlcuJar to 
to devices for 
particles, such as 
es from being Inhalet 
[0002) It is weli 
plaints are caused 
body by inhalation, 
filter system In the 
to trap these particle 
organlsnn. This natur|il 
able to cope under 
Invention seeks to 
ports the body's natural 
[0003] A particular 
which is caused by a! 
particles entering the 
Britain alone more thE 
hay fever in 1999 
medfcatlon, nonriatfy 
suppress the effect o: 
can have side effects 
using such 
using machinery. 
[0004J Other lllnessis 
elude asthma and emf 
mospheric pollution Is 
* ness Is extremely higf 
cases, people are 
fnhalatlon of particulat i 
. the exhaust gases 
[0005] Bacteria and 
by Inhalation. The risk 
ticulariy high In 
In dose proximity, whe 
mission of communtca )le 
tuberculosis, menfngltl 
[OOOSJ Accordingly, 
low air being inhaled tc 
to manufacture and ha 
[0007J A large numbjer 
posed to prevent 
21 6 806 A proposes a n 
sal inserts for Insertion 
serts each support a 
vices are however ex 
since the pressure drop 
high. The user will there 
the mouth, thereby neg 
proposed device 
[0008] Another, similar 
3.905.335 A, which 
cotton wool or cellulose 
wads are also highly met 
once they have taken 
present In the nasal cavftj 



that many Illnesses and com- 
airborne particles entering the 
nose is equipped with its own 
of minute hairs ordl/a, adapted 
and prevent thefr entry into the 
defence system Is however un- 
clrcumstances and the present 
an Improved filter which sup- 
defences. 
1/ common i/lness is hay fever, 
ergic reaction to particular pollen 
3ody. It Is estimated that In Great 
n 12 million people suffered from 
sufferers resort to the use of 
of the anii hrstamine variety, to 
hay fever, but the use of drugs 
such as drowsiness and persons 
be excluded from driving or 



i emi ted 



>f 



\ circum. itances 



tf ere i 



i Inhaig tlon 



I inciL des 
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application relates to filtration de- 
nasal filtration devices, especially 
Into the nasal cavity to prevent 
, pollutants, bacteria and virus- 



related to parttole inhalation in- 
hysema. in large cities where at- 
acute, the Inciderice of such ill- 
arid steadily rising. In extreme 
to use face-masks to reduce 
matter, sucli as are present in 
by motorised ya hides, 
/ifuses can also be transmitted 
Infection in this manner Is par- 
where many people are 
e there is a severe risk of trans- 
diseases such as Influenza, 
and the common cold. 

is a need for a device to al- 
be filtered that is simple, easy 
an effective working life, 
of devrces have been pro- 
of airborne particles. GB 2 
isaJ air filter comprising two na- 
nto the nasal cavity. These in- 
ndrlcal Rlter element. Such de- 
-iety difficult to breathe through, 
across such filter elements is 
ore revert to breathing through 
itlng the benefits of using the 



device is known from US 
wads of material, such as 
8 setate, as filter elements. Such 
KJtlveto breathing, partlculariy 
ip moisture, which is atways 
Again, the device is therefore 



not effective In 
allowing the user 
nose, and the us 
through the mouth. 
S [0009] GB 2 289 
prising disk-like plr 
are supported in 
frames however 
vice whereby the 
cavities ail owing air 
ing the filter in this 
fore, the user does 
the filter device 
[001 OJ Despite th? 
able design for a 
art devices have 
achieve a design wH 
Is also comfortable t 
breathing. For this 
^0 face-mask filters wh 
fortable to wear. On! 
achieved the 
pore sizes sufflclenttj ' 
tides, while being 
25 prevent the ingress 

of the wearer, 

require considerable q 
rial and are thus 
posal of the face-mas k 
30 lem from an 

[0011] GB2 354 
present invention. 
In this field and Initfai 
fort and the ability to" 
35 are superior to earirc r 
ments It uses a S-pty ] 
of between 0.3 and 0 
art filter relies upon & 
like pouch is 
^0 found that the 
surface of the nose 
excess wetting of the 
for the pouch is insuffi 
ment or flapping durin 
^ [0012] The present 
Improved filter 
user to wear, provlda$ 
cavity of the user, 
haled air is passed 
^ once Installed In the 
fitters substantially all 
air being inhaled. The. 
tlon of materials allow 
used, which are both 
55 sure the integrity of 
[0013J According to 
tion. there is provided 
to remove minute panic 



performing the intended function, while 
continue breathing through the 
will quickly revert to breathing 
discussed above. 
A uses flltratkin members com- 
membranes. The membranes 
annular peripheral frames. Such 
provide insufficient stability to the de- 
»f anes may tilt v/fthin the nasal 
flow around the filter. Air by-pass- 
nor is cfeariy not filtered. There- 
" obtain the benefits of wearing 



:o 



rr embf J 



iianr 
not ( 



) naf al 



ovi rcome c 



neces sary 
jnttys 
I able 
^cf 

. Addltlt nally 
ble qu am 
rdlE tlvely < 
riaik, afit 
I environmental 

dfe closes I 



I suspenc ed 
» susperfj tion 
J may, 



■ assem 3ly, 



such 



f thJs 



many attempts to produce a work- 
filtration devtee, none of the prter 
all of the above problems to 
ch not only functions effectively but 
3 wear and which does not Impede 
many people continue to use 
ch are both unsightly and uncom- 
such large area face-masks have 
breathing freedom with filter 
small to retain even the finest par- 
te guarantee an effective seal to 
unfittered air Into the nasal cavity 
■' r. such large area face- masks 
luantlties of expensive filter miate- 
ively costly to manufacture. Dis- 
after use, also presents a'prob- 

stand point. " 
A. by the same appllcarit as the 
a substantial breakthrough 
trials Indicate that both user' com- ' 
1 ter out even the smallest particles 
devtees. In one of its embodi- 
.1 liter membrane having pore sizes 
'5 microns. The design of this prior 
support frame from which a sack 
inside the nostril. It has been 
of the filter in contact with the 
undercertain conditions, cause 
filter material, while the support 
uient to prevent unwanted move- 
3 breathing. 

nvention provides a signifteantly 
which is comfortable for the 
an effective sea/ within the nasal 
that substantlaWy ali of the In- 
the filter membrane, and, 
cavities of a user, effectively 
>f the parttauiate material In the 
advantageous design and selec- 
■nanirfacturing lechnkiues to be 
jghly cost-effecth/e and also en- 
assembly. 

first aspect of the present Inven- 
I nasal filtration device adapted 
es from the air entering the nos- 



th "ough 1 
nt sal 



2 
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OTn/brlsJng i 



on 



wiihln 



I fiJter membrane 
the I 
thef 



device 



cievice 



trils, the device cu.., 
Insertion Into a nostrt 
a housing defining a 
element disposed v 
across the passage 
comprises a filter mei. 
the interior surface of , 
fluid-tight seal betwee i 
ner surface of the hou 
[0014] Thefntratfon 
has been subjected to 
has shown itse/f to be 
moval of particles from «, 
device. Most surprising/, 
srble for the user to h 
particles much smaller 
[001 5J The filtration . 
can provide relief for ha, 
preventing the inhaiatlor 
other irritant particulate 
the device Include the i 
and allergy attacks due 
pillows and bedding, 
which can cause asthmc 
[0016] Accordingly, in 
Invention provides a 
a patient of allergies « 
• ulate contaminants In 
. comprising Inslallrng In 
an insert as hereinbefore 
[0017J In addition, the 
. transmlss/on of airbome « 
: lnfluen^a and the commor 
, used by travellers In vehl 
trains and on airlines to 
taglous diseases. Th/s i 
tionarylnthlsfieldasno 
entry available Is personalked 
creetlyfft Inside the nasal 
[001 8J Accordingly, a fui, 
ventlon provides a method 
slon Of air borne bacteria ar 
method conTprislnglnslafllni 
patient an insert as herein bi . 
[0019] Further, the present 
of a device as hereinbefore, 
mg by the provision of a sligh 
nose while not causing the 
through .the mouth; to prevt 
by not only obstmcting the 
buildup of debris on thenar 
exposed Jo dusty or noxious , 
viate passive smoking in env 
r!;^^^'^^"^^^ Public houses 
[0020] fn a further developr mm 
thepresent Invention use can 
developed In this devicetopn 
between paUenis In hospitals 



a nasaJ Insert adapted for 
user, the insert comprising 
J passageway therethrough, a filter 
the housing and extending 
wherein each filter element s 
-le secured at Its periphery to 
housing, so as to provide a 
* fitter membrane and the in- - 



axtensive I 
almost ■ 



he ve 

tfian 



of the present Invention io 
ve laboratory testing and 
.^00% effective In the re- 
ilrbemg Inhaled by a use/ of the 
It has been found that It is pos- 
^ filtered from the Inhaled air is 
" any naturally existing virus. 
3e of the present invention 
fever and asthma sufferers by 
through the nose of pollen and 
, such as dust. Other uses of so 
se at night to prevent asthma 
^ bed mitss and their faeces In 
the use to filter out pet hairs 



I met rod 
i cam led 



e« ich < 
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pres£ nee 



fortunate fact that m 
further Infections du 
The Increased pres< 
rtisea together with 
disease make them 
use of such nasal nL 
material in breathlnc 
mem could be extrerr 
sickness. One embc 
Invention comprises . 
tlon of a hose or tuber 
this way, patients bel^i 
ventlonal hoses and 
ventional nose-clip rt*. 
present Invention to a 
inhaled, 

[0021] Embodiment; 
be described, by way c 
to the accompanying h 



ft any 



13 to 
nci 
he 



hospital inpatients succumb to 
their stay at a hospital or clinic 
' undesirable bacteria and vl- 
patient's lowered resistance to 
Dartlcularly prone to infectton. The 
" " or the inclusion of similar filter 
es and alr-condUioning equip- 
benaficial in reducing Inpatient 
snt of the device of the present 
retainer for retaining the end por- 
vithin the housing of the insert. In 
supplied oxygen, by way of con- 
3^^, may <{\spense with the con- 
1 employ an Insert of the 

low oxygen and filtered air to be 



fi/l|ers 
lines . 
eiy 

embccliment 
f retain 
within t 
^gsu; 
i Jbes, 
rciainer 



of the present invention will now 
example only, having reference 

gures, in which: 



Figure 1 isa/L_ 
cording to one i 
tlon; 



persf|ecth/e view of a filter device ac. 

^ of the presem inven- 



ofTbodlment 



second aspect, the present 
of preventing the onset In 
by the inhalation of partlc- 
being inhaled,, the method 
h nasal cavity of the patient 
described, 

:*evice can.also.prevent the 
ftacteria and viruses such as 
r cold. Such devices could be 
" )es, particularty on crowded 
iv^ojd the transmission of con- 
. , —Hon Is considered revolu- 
othsrvlralflltratlonsystempres- 
nalfeed or small enough to dls- 
avity. 

wr aspect of the present In- 
or preventing the transmis- 
ahd viruses to a patient, the 
in each nasal cavity of the 
fore described. 
, Invention includes the use 
described to al/evlate snor- 
pressure drop through the 
"j-er to revert to breathing 
excessive nose-picking 
nose but also preventing 
nl cl/ia; to protect persons 
wironments; andtoalle- 
' ronmenis In which amok- 

* , bars and clubs. 
J of the filter device of 
I eniadeofthetechnlques 
pre 'em cross-contamination 
ate. It Is a well-known and un- 



ss 



30 



Rgure2lsacrosS' 
vice of Figure 1; 

•Figures fs across 
.bodiment of the 
'tion; 'jy 



s ectional view of the fIJtratton de^ 



flHjir 



perspe 3tive 



35 



Figure 4 is a 

conding to a further 
ventlon; 



Figure 5 Is a crose-d 
according to still a 
present invention; 



^ Figure e is a plan 



Figure 7 Is a plan vieW 
that of Figure 6; and 



43 



Figure 8 is an 

of tests conducted 
the fillratron 



autorad 



on tie 



ofvinjs-sfc:e 

[0022] A filtration device 
m^t of the present Inventton 
2. The device, generally Inrii 
moral 2. comprises a nasai 
as 4. The Insert 4 comprises 
surface 8. The housing 8 h^s 
^ The inner surface of the hot 
way 10 through the housind 
gases may be caused to pa* ^ 
[0023] The housing 6 Is ^ 
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sectional view of a further em- 
device of the present mven- , 



viewof afillerdevice ac- 
Jmbodiment of the; present in- 



ictlonal view of a filter device 
further embodiment of the 



view of th, 



ie filter device of Figure 5; 
of an alternative device to 



ograph obtained as a result 
filter device of Rgur© i in 
mfcroorganlsms. 



according to a first embodl- 
mis shown In Figures 1 and 
'"H'oated by the reference nu- 
insert, generally indicated 
a housing Shaving an outer 
s an opening at each end. 
sirtg 6 defines a passage- 
> along which air or other 



laped for Insertion into a 



3 
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with^ the 
the 

' i^nlAg of 

substB ntialty 
nose/ 
I father 
'wfthi 



nosUHoftheuserand 
seatcomfortabiy within 
|nsta/(edmthfs manner 
mg 6 contacts the 
snd forms a seal 
ing. fn this way, s^^.„ 
by the user through th* 
the passageway lOwJti I, r 
hous/ng 6 Js constructed 
material such that it/s ' 
altowitto adapt to. the. 
t^ser. Jn this way, the he 
seal between Its outer 
nasal cavfty of the user 
from passing through 
'nsert 4. 

r0024] Thehous/ngs 
IS conrrfortabte for the 
an extended period of 
between the outer fiurfac 
nasa/ lining. Preferably, 
drtcal In shape. In the ' 
and 2. the housing {g tap. 
when viewed in section, i 
be pamculariy effective In 

mams correctly located wfl 
to prevent tt from «pp/ng 

Inhaled can bypass i/,e 
natively be of a more cc 
mateh the nasal cavity ensi 
f0025J Tho housing 8 ,> 

rounded shoulder 11 at Its 
'nto the nasal cavity of the 

[TO.26J .The housing 6 mai 
order.toprovfdeapassagew y 
sal cavity of the user, once ^ 
the nose. Most conveniently 
eter substantially the same ; 
the nostril of the user If the 

d/amaterlsthatoftheendoft 
outermost once the device Is i 
teperfng to a smaller diametei 
^^'•'^'^^'^o convenient tfc 
housing substantially the samu 

I0027J However, it will be 
We to have a housing that Is 
that a passageway is present wti 
^P^mothenasalca^^ 
fW28J The Insert 4 further ^ 
12 extending across the pasdt 
^ovBinge. TTie filter element r 
houslng6.suchthatalItS'^ 
bytheusertecausedlopassth 
'^ P^^^"^^ arrangement Is 
^ernent extends across the 
"ally perpendicular to the 



preferably shapedto allow It to 
fhe nostril. Once the Insert 4 is 

outer surface a of the hous- 
the nasal cavity of The user 
the outeraurface and the fin- 
all of theair being inhaled 
« caused to pass through 
housing ©.Preferably the 
a wall thiclcness and of a 
ntly soft and compliant to 
_'e of the nasal cavity of the 
•'ng 6 is better able to form a 
VUrfaceeand the lining of the 

and prevent air or other gases 
^ nasal cavity and around the 



i uff/clently ! 

' ihap 
us 



I us jr 
ftJrre 



tie 

erriDodlmenti 
i taper 3d, 
This 



J wit tin 



> 'nstrt 
2compl 
ensuring 



user. 
f( r 



loj igerc 
3 present w thin 



' Intend jd 
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^ ^ay be any suitable shape that 
sfer to retain within the nose for 
and forms the required seal 
70 ofthe housing e and the 
3 housing is generally cylln- 
O'ment shown In Figures 1 
such that isfrusto^nlcal 
shape has been found to 
ensuring that the Insert 4 re- 
thlnthenasalcavltyandhelps 
ifdeways whereby a/r being 
'rt. The housing 6 may alter- 
shape to more completely 
ng greater comfort, 
preferably formed with a 
<>nd intended to be inserted • 
"^er.Thls has been found to 
the user 

be any suitable length, In 
y extending up Into the na^ 
he device 2 Is Installed In 
the housing 6 has a dlam- 
s the nominal diameter of 
lousing 6 is tapered, this 
>e housing Intended to be 
nstalled, with the housing 
>Hnwards within the nasal 
have the length of the 
ae rts maximum dlame- 



Fl:3, 



ap>reclaied that it Is possl- 
^loAoer or shorter, provided 
the housing extend- 
the device Is Installed 

T>prtees a filter element 
•^geway io within the 
« arranged w/thin the 
'**^-'gas being Inhaled 
the filter element 
one in which the filter 
-geway lOsubstan- 
dlrectlonof flow of 



pass ageway 
1^ is arra 
air or >lherga 
through i 



the air or other gas . 

will be appreciates 
element may a/so bi 
result. Inthisrespea 
^ diagonalfy across th( 
6 The filter element 
cterto Increase the c\ 
ternatively, the filter e 
ortwo dimensions aci 
order to Increase the 
advantage of the da 
filter element is thin, u.. 
ed direction of flow of a 
thatlssignlffcantlysm^ 
sageway across which 
ailowstheairorgas to 
or no perceptible pre? 
ment. Further, rt allows 
at Its periphery to the ho 
olement Is secured wrthi 
chanfcal orchemteaf 
rn order to create the 
f0029j As Shown In r» 
disposed at one end of th 
the end of the housing 
the nasal cavity of the use 
installed. Inthisway. acces 
^« maintained, once \hv. 
This allows the hous/ng 

devices, such as gas 
. inafter. 

■■ ; I0030J Howeverjtwllld^; 
®^orTt12maybediepo5c,i 

^' 10031] The embodiments 
ftgijres have one filter elem 
ed that two ormore flitere 
er or spaced apart along , 
employed. One embodlme 
mem at an inward or dowh- 
sagewayio, when Installed 
Inhaling, with a coarser p 
ward or upstream thereof 
t0032J Accortiingtothe, 
^"lant 12 is secured at rts 
fece 10 of the housing© 
lous functions. First, ft en 
IS retained out of contact 
f^ose. thereby reducing 
^ent 12. thereby preventin 
ter from becoming Impaired 
'further, this arrangement 
ement12ffif/nnlyheldto 
rf"ring breathing, which 

'"g 'nhaled to pass betwree 
the Inner surface io of the 
rangement also prevents 
of the filter element 12 



tirought 



2 

erall 



element i 



OSS 



surface i 
devfeeoftir 
thjitis 
or gas t 
smaller than 
th. 
be 
lure 
thi 
Ji 
n 

boiid, 
recjulslte 



i tube s, 



sf^tereletnents 

th(? 



r pro^ 
fto 



.This.u-i 
t ensure 3 
twitH 
unwanted 



dije 
t also 
3 preve it 

could Cause 
» between t? a 

ho-i/sing 
5 possible 
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that 
e 

the 



may fc 



' the passageway However 
other orientafions oftheflite^ 

>'oyed and achieve the same 
fi/ter element 12 may extend 
sqewayiowithinthehousing 
- be pleated or folded, in or- 
surface area of the filter. aI- 
ntl2may be curved In one 
the passageway 10, again fn 
ace area Of the filter. It is an 
>e present invention lhatthe 

has a thickness In the intend- 
'^^s through thefllterelement 
~r\ the diameter of the pas- 
le filter element extends. This 
^mhaled by the user with imie 
a drop across the filter ele- 
'e filter element to be secured 
Singe. In this respect, the filter 
the housing by a form ofme- 
or a combination of the two 
site seal. 

'ure 2, the filter element 12 is 
^ housing, (nthJs embodiment 
be located innermost within 

^ once the Insert 4 is proporV 
3stomeJnter/orofth9housina 
f 'nsert 4 has been installed ' 

^'^^^'^"f^^t^^ support other 
5, as will be discussed here^ 

appreciated that the filter el- 
> at any point along the pas. 



■*<> 



.. .. > 



pr'fisent 
periphery t 



shownin the accompanying 
^mitwlllalsobeappreclat 
*ients. located either togeth- 
passagewaymayalsobe 
It includes a fine filter ele- 
•'|tream position of the pas- 
Mn the nose and the user is 
hJter element located out- 
reduce clogging. 

* '"mention, the filter el- 
■ ^'V ^o the interior aur- 
rrangementprovldesvar- 
that the filter element 12 
the interior surface of the 
ted wetting of theflfterel- 
heperfomianceofthefli- 
^e to saturation by liquid 

ensures that the firter eJ- 
'^^ movement of Its edges 
Jse air or other gas be- 
fWter element 12 and 
"ifl 6. Finally, this ar- 
comptete Inhalation 
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[0033] Referrfng to fjlgure 2. the filter element 12 is 
retained between two tanges 14 and 16 extending in- 
wardly from tfie end po lion of the housing. As a further 
safeguard against possible inhalation of the filter ole- 
1 ambers t8 may be provided. As 
3 members 1 8 extend across the 
passagewaylO at the md of the housing 8. such thai 
they will be on the Inna or downstream sido of the filter 
element 12, when the laert is In place in a nostril and 
the user fs Inhaling. As ndicated In Rgure 1 . three radl- 
aliy-oriented supportin£ niembers 1 8 are provided In the 
embodiment shown, in srder to reduce restriction to the 
air-flow through the Ins erts 4, these supporting mem- 
bers should be as small as possible. Alternative embod- 
iments may use four or nore members arranged in any 
practical configuration, m a further alternative these 
members may be omitt< >d altogether. 
[0034] The insert 4, iicluding housing 6. may be of 
any suitable material th it is safe for the user to have in 
contact with the lining o the nasal cavity, it is preferred 
that the entire Insert Is p eparod from the same material 
end it is an advantage >f the devfce of the present In- 
vention that this Is pos« ibie. The Insert 4 is preferably 
manufactured from medical grade plastics material. 
Suitable materials inclu^le elastomers, preferabty ther- 
moplastic elastomers (T ^Es) and thenmopfastic vulcan- 
i2ttes (TPVs). Rubber-n- odfflerf polymers, such as rub- 
ber-modlfied polypropy ene, are partlcu/ariy surtabfe 
materials from which to fomi the hou&ing or the entire 
insert. Santoprene^M a oommerclally ayarlaljte, high- 
: perfonnance. rubber-mo Jffied polypropylene manufac- 
tured by Advanced E/ast imer Systems, has been found 
; . highly suitable for this p irpose. Silicon rubber and sili- 
con rubber based comp )sites may also be used. The 
aforementioned material i may be used either alone or 
In coHDbl nation. 

[0035] A key element t f the nasal Alter Is the fitter el- 
ennont 12. This is consta cted from a filter material hav« 
Ing fine pores, in order tc ensure adequate entrapment 
of particles. Depending c n the Intended particles to be 
retained by the device (pc lien, household dust, bacteria, 
viruses), the pore or mesi size may be selected accord- 
ingly. Preferably, the mer ibrane should be effective to 
prevent passage of partic ss greater than 1 0 microns di^ 
ameter. More preferably, the membrane should be ef- ■ 
fectlve to prevent passac e of particles greater than 5 
microns, perferably great( than 1 micron diameter. For 
complete protection agair si passage of all Icnown virus- 
es, the membrane shouk be effective to prevent pas- 
sage of particles as smai I as 0.1 microns In diameter, 
preferably as small as O.O: 5 microns, and even as small 
as 0.05 microns In diamet sr. Any suitable material may 
be used to prepare the nr er element. Plastic materials 
arepartlculartyconvenlanl Polypropylene Is partlcufarty 
prefen-ed. it is pretended tf at the material of the filter el- 
ement is the same as or cfcmplementary with the mate- 
rial of construction of the lousing and remaining com- 
ponents of the Insert. This is particulariy advantageous 



laminated; i nembranes < 



Mliterelsr tent 
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When securing the fin 
example by means 
element may be a 
prise mutllple layers 
ven or non-woven. TT 
the use of 

oriented layers of the _ 
ere of different mater4ls 
for this purpose is 
Corporation. This is a 
3-ply membrane and 
combination with an 
members of the HDC 
ed depending upon th 
also considered that 
mide fibres, hydropho 
fied acryfic copolyme 
tured by Pall Corporia|tlon 
for the membrane 
[00361 The 
riphary to the interiors 
Insert 4. This may be 
capsulation, mechan4al 
means. 

ic welding, whereby 
Into place. Altemativel 
tion using robotic 
robotlc'feeder in the 
ery with full laser cutti-nlg 
sertion by the robotic 
mould tool. This procee s 
_ the liquid housing matfii, 
.' element 12 at melt pol 
element 12 within the s 
[0037J In the 
the fl/tratlon device 2 c 
around the exterior 
of the housing 6 to the 
senses to enlarge the &s 
use, the Insert 4 Is 
user so that the flange 
of the nose. In th/s way, 
preventing the filtration 
ing the nasal cavity and 
wlH be appreciated thai 
flange 18 may be provkjed, 
a tab 20 Is provided in p 
from the outer surface 8 
native arrangements 
or other protuberance^ 
the same or similar posit 
18. 

[0038J A most 
of the present invention 
bodlment of Figure 4, 
row securing strip 22. 
vents the complete 
extraction. The securing 



er element within the housing, for 
■ adhesives or welding. The filter 
sln|gle layer of material, or may com- 
plies. The element may be wo- 
present Invention contemplates 
comprising differently 
same material or comprising lay- 
A particularfy suitable material 
"11 -J100 manufactured by Pall 
polypropylene based non-woven, 
fs particularly advantageous In 
nserr 4 of Santoprene ^. Other 
' II - J series may also be select- 
particle size to be retained. It Is 
other materials Including pofya- 
3ic glass fibres, PTFE and modi- 
s such as Versapor^M manufac- 
may be suitable candidates 
moferial. 



techMologyr 



^ embodi nent 



'oftf e 



plaited 



, tv/ j 



1 2 is firmly secured at its pe- 
urface 1 0 of the housing 6 of the 
E chieved by wefding, glueing, en- 
fitting or any other suitable 
method Is ultrason- 
f liter element 12 Is coid welded 
full Injection mould encapsu la- 
may be used by placing a 
I of the injection mould machin- 
of the filter element and full In- 
-nachinery Into place within the 
is. known as "hot-running" arid 
iai Is channelled around the fitter . 

and on cooling traps the filtefr 
olidity of the unit. 

shown In Figures 7 and 2, 
smprises a flange IB extending 
housing 6 at the opposite end 
niter element 12. The flange 18 
'erall diameter of the Insert 4. In 
within the nasal cavity of a 
8 abuts the nostril and septum 
t he flange 1 8 acts as an obstacle 
ievice 2 from completely enter- 
becoming stuck or trapped. It 
alternative an^ngements to the 
I. Thus, refen-ing to Figure 3, 
ace of the flange 18, extending 
of the housing 6. Further alter- 
a plurality of spaced tabs 
extending from the housing in 
on as the tab 20 and the flange 



4^. 



inc lude i 



convenient and preferred embodiment 
5 shown in Figure 4. In the em- 
Inserts 4 are Joined by a nar- 
securing strip 22 both pre- 
inhmktlon of the inserts 4 and aids 
strip 22 can be made extend- 



, Tie J 
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able or adjustable to allow for different spacings be- 
tween nostrils, allowinc tfie device to be fitted to a variety 
of users. Both inserts A of the device of Rgure 4 can be 
formed In one piece, toj lether with the securing strip and 
supporting members if present, preferably by injection 
moulding techniques, * "hey may however ba manufac- 
tured separately by inj ictlon moulding or by extrusion 
depending on the part cular desired shape of the final 
product. 

[0039] In order to cat ar for different sizes of user, the 
filter device 2 can be m ade available with housings 6 in 
a range of different siz >s, from Infant to large male, al- 
lowing also for the dlff(frent anatomical characteristics 
of different ethnic grouf ings. The materials used for the 
Inserts should general / be of neutral (skfn colour) or 
transparent colouring fc r purposes of discretion. In cer- 
tain circumstances hov ever It may be desirable to use 
particularfy bright or vis ble colourings and decorations. 
[004OJ As mentioned tereinbefore, tt is advantageous 
to position the flrter elei r>ent 12 at the innermost end of 
the housing 6, as vlaw( d with the insert 4 in place in a 
nostril. This allows rea fy access to the interior of the 
housing 6 even with thf insert in place In the user. Re- 
ferring to Figures 5 and 6, there fs shown a further em- 
bodiment of the filter d€ vice 2. in which a retaining ring 
28 is disposed within tli e housing 6. The retaining ring 
28 may be used to retal i and support appliances, such 
as tubes for supplying jases. for example oxygen.' to 
patients. One or a plural ;y of such retaining devices may 
be provided within the h ousing, according to need. Fig- 
ure 7 shows a further E mbodiment of this concept. In ' 
which;the retaining ring ?8 has been replaced by a pair 
of opposed retaining members 30 extending inwardly 
from the housing 6. ' 

[0041] In use, filter de /ice'of the present invention Is 
inserted In the nose of e user such that the Insert 4 ex- 
tends upwards Into one nasal cavity, with the filter ele- 
ment Inner most within ti e nose. The Insert 4 is inserted 
until the obstrxjctlon, su( h as the flange 18, the tab 20 
or the connecting strip 22, if present on the device, con- 
tacts one or both of the n )stril orthe septum of the nose. 
At this point the device I f in place. A substantfafly gas- 
tight seal will have been formed between the outer sur- 
face of the housing anc the lining of the nasal cavity. 
Smalt adjustments to the position of the insert within the 45 
nasal cavity may be made in order to Improve the seal 
or to Improve comfort. 

[0042] An Insert Is insi ailed in each nostril. Once in- 
stalled, the user breatht s normally through the nose, 
causing afi Inhaled air aid gases to pass through the so 
passageways of the Insirts and through the filter ele- 
ments. In general, the device will offer iittle to no ob- 
hlng. The user is advised to 
le through the mouth, in order 
air o r other gases by-passing ss 



fltEter 



agaii 



rosy be made Integra 
as mentioned above, 
replaced, once the 
tlvely, the inserts ma^ 
mainder of the devlc^ 
strip, in such cases, 
and the device reuse 
[0044] Referring 
ment, it was a surprl£ 
propylene fibrous mA 
vention can filter part 
pollen and dust partic 
low particles as smaP 
and retained 
present Invention also 
tioned material in the f 
streams viruses, 
[0045] The efficacy 
invention will now b& 
lowing example. 

Example 1 



10 

with the remainder of the device, 
In this case, the entire device Is 
has been exhausted. Altema- 
be made removable from the re- 
such as the flange or securing 
!he Inserts only may be replaced 
J. 



Accoriingiy. 



bacteria 



in to the material of the filter ele- 
ing discovery that the 3-pIy poly- 
erial employed in the present in- 
cular material much smaller than 
es. As noted, this material will al- 
ls individual viruses to be trapped 
In a broader concept, the 
provides the use of the aforemen- 
Iteringfrom air and other gaseous 

and particles of like size, 
of the filter device of the present 
demonstrated by way of the foi- 



$0 



35 



40 



structlon to normal brea 
breathe as little as possit 
to minimise the amount o 
the filter elements in the liose. 



[0043] Once exposure 



[0046] Experimental 
sal filtration device of 
from Santoprene^M, 9 
available commerclaifi 
terns. The filter elemerJl 
a multi-ply, pblypropyJ 
by Pall Corporation, 
[0047] The filters 
sources of viral DNA.. 
an artificially created vli 
which is many ordenS: 
thing that exists In 
Lambda DNA having 
and 
virus. 

[0048] The viral DN)'l 
at a number of differeh 
ringes with the nasal fji 
sure was applied to 
through the filter. 
[0049] DtsIA 
filters using the southen 
ly label the sequences 
This Identified any viral 
showed up as spots on 
tratlon of vIrafDNA was 
was equally high in the 
gether with the 
illustrated In the 
[0060] The tests 
vice succesfuliy traps 
smaller than viruses th 



respee^iive 



shGn ved 



0 the contaminated air or gas 



has ended, the inserts r lay be removed. The inserts 
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tests were conducted on the na- 
J -Igure 1 . The insert was prepared 
rubber-modified polypropylene, 
from Advanced Elastomer Sya- 
was made from HDC "^11 - J1 00 , 
3ne fibre material manufactured 

ere tested using two separate 
A first source comprised PGL3, 
-us consisting of 5000 base pairs, 
of maghflude 'smaller than any- 
nail ire. A second source comprised 
^ipproxlmately 48000 base pairs 
wh ich is still consid erably smaller than any influenza 



sources were put Into solution 
concentrations and put into ay- 
Iration device at one end. Pres- 
syringe to force the solution 



n e 



hybridlsfftion was then undertaken on the 
block technique to radioactive- 
I or plasmlds and bacteriophage. 
DNA captured In the filter, which 
an x-ray film. When the concen- 
high In the solution, the picic up 
filter The results of the test to- 
solutfon concentrations are 
autDrarjJlograph of Figure 8. * 

that the nasal filtration de- 
minute particles, many times 
t exist in nature. 
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Claims 

1. A nasal filtration 
particles from the 
vice comprising a 
Into a nostril of U 
housing defining e 
ter element 
tending across 
element is secure 
surface of the 
seal between the 
face of the housinc 



c &vic9 adapted to remove minute 
air entering the nostrl/s, the de- 
lasal insert adapted for Insertion 
e user, the insert comprising a 
passageway therethrough, a fll- 
wUhIn the housing and ex- 
passageway, wherein the filter 
I at Its periphery to the jnterior 
houiing, so as to provide a fluld-l/ght 
liter element and the inner sur- 



dispo ^d 
thd 



The filtration devfcp 
the insert Is 
cal m shape. 



according to claim 1, wherein 
substantially cylindrical or frusto-coni- 



3, The filtration devic i 
the outer surface 
stantlally match the 
nostril of the user 



the filtration device 
or 2, wherein the h( 
formable material, 
the nasal cavity of 1 



according to either of claims T 
using Is formed of a readily de- 
c apable of adopting the shape of 
le user, once inserted therein. 



5. The filtration devfcp 
claim, wherein the 
interior surface of 



.6. 



The filtration 
4. wherein the filter € 
the interior surface 
mould encapsuJatlot 



The filtration device 
claim, wherein the 
supporting eiementslextending 



The filtration device 
claim, wherein the fii er 
vent passage of parifcles 
in diameter. 



9. The flltrmfon device 
the filler element Is 
partlcfes greater than 



10. The filtration device f 
the filter element is 
particles greater than 



11. The filtration devrce 
claim, wherein the he 
are made of the same 
whereby they can t>e 
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gether. 

12. The filtration 
claim, wherein 
propylene fibres. 



12 



dislvice according to any preceding 
filler element is fomied of poly- 



tfe 



10 



13. The filtration 
claim, wherein 
ber-modified em^tomer. 



de /ice 



I t*\e 



14. The f iltraiion devi 
the filter housing 
propylene. 



ce according to daim 13, wherein 
Is made of rubfaer-modrfied poly- 



accordlng to claim 1 , wherein 
the housing is shaped to sub- so •\s 
shape of the inner surface of a 



15. The filtration de\ 
dalm, further 
to retain the 
of the user and 



'ice according to any preceding 
cofjiprlsing retaining means serving 
Insert at the desired position in the nose 
'prevent its inhalation. 



The filtration devi( 
the retaining me^ns 



housing. 
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17. The filtration devIc 
or 16, wherein the 
extending outwarcfs 



e according to either of claims 1 5 
retaining means comprises a tab 
" from the housing. 



according to arry, preceding 
liter element is secured to the 
housing by welding. 



the 



■ 18. The filtration devIc 
' ' or 16, wherein th 
^0 flexible flange 

side of the user noise. 



device according to any of claims 1 to 
lement Is Integrally moulded to 
>f the housing by full Injection 



devil » 



19. The filtration 
claim, comprising 
ing member, the 
nectedtoand 



according to any preceding 
1 ilter element is supported by 
from the housing. 



according to any preceding 
elen>ent is effective to pre- 
grsater than 10 microns 



20. The filtration device 
the connecting m^jnber 
^0 sumes a shape 

nasal septum of this 
is inserted In a resp 



i iccording to claim 8, wherein 
inactive to prevent passage of 
1 micron In diameter. 



21. Th 9 filtration devlcii 
^ or 20, wherein 

in length. 



ccordlng to claim 9, wherein 
ef ective to prevent passage of 
0.05 micron In diameter. 



50 



22. The filtration device ^ 
claim, wherein the ir|sert 
ter elements. 



according to any preceding 
using and the filter element 
3r complementary materials, 
readily bonded or foined to- 



ss 



23. The filtration device, 
the two or more flit 
each other In the 



24. The filtration device' 
or 23, wherein the 
different pore sizes 



two 



according to any preceding 
filter housing Is formed of a rub- 



:e according to claim 15, wherein 
is Integrally formed with the 



accortJi ng to either of daims 15 
retaining means comprises a 
adf^pted to seat against the under- 



arcordlng to any preceding 
tktfo nasal Inserts and a connect- 
(onhectlng member being con- 
exterjdlng between each nasal Insert. 



according to dalm 19, wherein 
is flexible, such that it as- 
sullwtantlally con*espondlng to the 
user, once each of the inserts 
ective nasai cavity of the user. 



according to either of claims 1 9 
the connecting member Is adjustable 



according to any preceding 
comprises two or more fil- 



aocordlngto claim 22, wherein 
T elements are spaced from 
d»r^ction of Intended air flow. 



fjccordlng to either of claims 22 
or mors filter elements have 



- .'t'r 
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25. The filtration dev 
claim, wherein the 
nally within the 



pa ^ageway. 



26. 



The ffltratlon dav^e 
claim, wherein the 
to Increase Its ovef-aJI 



dev! ie 



27, The filtration 
claim, wherein 
two dimensions to 



according to any preceding 
thelfltor element is curved In on© or 
ncrease its overall surface area. 



28. A filtration device 

scribed having reference 
3, Figure 4, Figure i 
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ce 



according to any preceding 
filter element is arranged diago- 



according to any preceding 
riiter element is pleated orfolded 
surface area. 



w 



ubstantially as hereinbefore de- 
to Figures 1 and 2, Figure 
5 and 6, or Ffgure 7. 15 



so 



S5 
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so 
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